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The Examiner rejected claims 1 -9 under 35 USC § 1 1 2, second paragraph as 
indefinite. The Examiner asserts that the term -steric barrier lipid" is "uncertain as to meaning 
and scope." The Examiner has stated that the term "steric- has a certain dictionary meaning but 
has not .dentified the dictionary on which he relies. Furthermore, he states that his dictionar^ 
defines "steric" as having to do with the "arrangement of atoms in space," and not as a material 
that provides a structural barrier that physically blocks. Applicants point out that a combination 
of the Examiner's definition with the word "barrier" which is part of the claims, results in a 
"barrier arising from the arrangement of atoms in space." This is plainly a structural barrier that 
leads to physical blockage. Furthermore, Applicants point out the attached definition from 
CancerWeb, in which the word "steric" is explained as: 

Steric hindrance interference with or inhibition of a seemingly feasible reaction 

SL 8 ^? "r" 356 ? 6 SiZC ° f ° ne ° r reacJt prevents apS 

to the required interatomic distance. FH 

Again, this shows that the word's steric barrier fairly indicates that a steric barrier lipid is one that 
leads to a physically block due to the structure of the barrier lipid. Thus, Applicants believe that 
the meaning of the term "steric barrier lipid" is consistent with ordinary usage of the chemical 
terms. Nevertheless, they also attach several technical publications in which the concept of 
"steric barrier" lipids is discussed. For these reasons, Applicants submit that the rejection under 
35 USC § 1 12, second paragraph should be withdrawn. 

The Examiner maintained the rejection of claims 1 -9 under 35 USC § 1 03 over 
Wheeler, pointing out that both the Wheeler application and this one refer to DOGS as an 
appropriate cationic lipid. Applicants thank the Examiner for pointing this out, since the 
inclusion of DOGS in this application was in error because DOGS is not an ionizable lipid that 
will work in the present invention. The present invention provides compositions in which 
external, non-encapsulated ODN are removed from the lipid particle by changing the pH to one 
near physical pH, a P H at which the ionizable lipid has a substantially neutral charge. 

DOGS is dioctadecylamidoglycylspermine and is sold under the trademark 
TRANSFECTAM by Promega. While this compound is ionizable in a broad sense, it is not in 
fact useful for the present invention because it retains substantial charge at physiological pH For 
example, reflected in the attached copy of a reference by Barthel et al., page 555, 2mM DOGS 
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cationic lipids described in Wheeler and A pennanent 

clearlyc.aimed.orsjr "7 ' ^ ^ ^ ^ ion ^ lipids as now n,o re 
y claimed, or specfic .omzable hpids such as DODAP (claims 5 and 9) 

In view of the fact that reference tn rvw-c ■ a. • 
reference has now been deleted, and , D0GS 10 41118 ^^on was incorrect, this 

Apphcation Serial No. 09/078 954 fiw 1 9 \ „ i,- u m Parent 

. '"">,yy*,{ rage 12), which was incorporated bv refer*™. ,„ a- 

claims 1 9 „ l^f *" f0re£0i,,S • rc ~ M " te ™ i °» and a»„„a„ce of 



Respectfully Submitted, 

. Marina T. Larson, Ph.D. 
Attorney/Agent for Applicants) 
Reg. No. 32038 
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steric 

. Pertaining to stere 
(05 Mar 2000) 
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/ MODEL MEMBRANES 

The starting point of our researches 
has been the physical chacterization 
of lipid model membranes, obtained 
from the swelling in water of bilayer 
forming lipids, i.e.. Phosphatidyl- 
cholines (PCs) and Phosphatidyi- 
ethanolamines (PEs). 




E^u 6 di&^ 

possible to prepare L^uSS^JSJS^^ £*? S ' 2e ' ie " 10 ° r 
Vesi.es (SUV.)could be obtained b~^» 



/ STERtCALLY STABILIZED LIPOSOMES 

In the last years, our research Interest 
has moved toward a novel class of 
hpid aggregates (liposomes) called 
either "Stealth" or "Stoically 
Stabilized Liposomes" (SSLs) 
obtained from the swelling In water of 
bilayer forming lipids and polymer- 
"Pids, ..e., lipids having water-soluble 
polymers covalently attached on the 
polar head. 

^Bterjebsrtor provided by thfgmfS 2iSnK a [ P : opert/es *> from? 
attacks of ^diverse «e^ 

'ength and degree of uimtoj^^*^*** P EG-chain length, acyl chal. 
composition of th hos , bilayer matri" PEG - phos P ho, 'PW conjugate, and the acyl 
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Steric stabilization of liposomes - a review 

Mats Silvander 



permeability and surfa^^^ « ^cture, 

polyethylene oxide) triblock coX^^ 0xide > 
stabilizers in combination with nho^nH^ -rl • to functlon satlsf actoriIy as 

different segment leTg^ Tl^SSSSt^S^SST C ° P ° Iyme * of 

concentrations. In addition mcoroorS «ftt,t T ^P™™ StfUcture even at low 
encapsulated material NdC SeTh^ hl^ Copol ^ ers f ^ in «*rive leakage of 
steric repulsion due to reP ° m of "^Wguous proof 0 f efficient 

COOO^hosphat^^ **oI) Hpids [PEG 

however, only true if the sur^e^onSSn f^! lde K a 1 SJSiL ^ r to the ,i P osomes - ™* ^ 
additional effect is that tl^SSSKSS^ ^ 3 W™ ^ M ^P 0 *"* ^ 
presence of PEG lipid SSSS? 1 is reduced in the 

introduces a negative surface ooteST.hfr P C °3 tam a carba ™te linkage that 

strength ^to^SSS^^f^r H ° Wever ' 31 mediu * «™ 

contribute to any i^rS is - not 

A* stealth ■ Colloidal stability - Polyethylene glycol) lipid • Pluronic • Vesicle 
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extended longevity in the blood ^fiS^SKSn^ surfaces have been shown to hive 
repulsion that the grafted polymer layer pwSS^2i!E^?." t0 be due to the 

general prepared by extrusion or m£S^S^TS^^f ^ 1° ^ TheSC liposomes « » 
the system. The phase diagram of spontaneou^S^w ^ TC ^ 0nned by ^ of energy on 

ethylene oxide (PEO) ^^^S^^^&S^ ? T*"* ° f Upid «* 
theory predicts the minimal composition^ Sd Z 8 sm S l ™ h ™ mean-field theory. The 
of the chain length of the PolyrJ^^^^^^^P^ as a function 
expenmental observations and there is veryTod a^ee^nt ^ ^ been tested wi * 

spontaneous liposome formation will taXSwd ?2L£ * ■ "? ^ The drivin 8 forces 
J have an asymmetric distribution of SjSSd^SSS Si* ^ lip ° S ° meS « predicted 
theory has been applied for a varietv between ™ e "wer and outer monolayers. The 

spontaneous forming Ibosom ^ £ ™. c * nu ?* ^tectoes. In each case the ranee of 

drug delivery and their ability to w^t^S^^^^-S^^ StmctUres for ***** 
stabuization of metastable liposomes by graS 7* b * described - ThennodyLnic 
shown for a variety of conditions. The Ey to ?T SUrfaCe ° f the li * oso ™ ^ be 
by the choice of the polymer molecule She SiLuTed tSl Sp0ntaneous fo ^g ^somes 
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J. Am. Chenu Soc 1999, J2J, 3240-3241 



Department of Chemistry, Swarthmore College 
Swarthmore. Pennsylvania 19081 
Department of Chemistry and Biochemistry 
Miami University, Oxford, Ohio. 45056 

r,„ rf( . . . . . Received December 21. 1998 
Revised Manuscript Received February 24. 1999 

^mxZlr^T *t de r c,0 P™ ent ° f » model membrane 
system that spontaneously orients in the applied magnetic field 
of an EPR spectrometer. There has been a great deal of excitement 
recently over the use of magnetically pSZid 
b-layers (bkfl] j for ^ so | ut ; on arid s^'dfstote NMR 
spectoscopy.'-Here we report nitroxide spin label date from a 
novel bice lie system which orients in the lower magnetic fiek "of 
« * (<! T for an X-band EPR 

spirometer as opposed to ~ 11.8 T for a 500 MHz NMTJ 
spectrometer). The system offer* the opponu^cSZ^ 

Sm Xi 3 We,l - orie "^ hi 6»'y Mrated model membS 
P«parauo n is amenable to the reconstitute of 
lab^ membrane components such as integral membrane proteins 
Funhermore, the magnetically orienting system reported h£ 
presents new opportune to carry out both NMR and EPR 
studies on the same sample preparation providing complementarv 
dynamtc information in two different time seal! regtaes ^ 
nJ^V °f mcmbrane Sterns utilizing nitroxide spin 
^ ^ Wved the view of the dynamic behavio? 
S l™^" " a "otecnlar level by providing 
"fcrafon about the types and rates of motion, as^JdU thf 
2S? ? °15."" zat) f 0D <* lipi*." Nitroxide spin labels are 
aT^Tr T of ™ 0,ecular organization and can provte 

Zl?* 18 ha ^ e P™" 1 " 1 ^Ponant insights into a 
Zw-T 8 ,? m . embr ? ne Phenomena including information about 

lav«S& en ^ ftat 0,6 Me of we]| -oriented mn |,ibi- 
S of1, P' d !. can greatly increase spectral resolution of EPR 
membrane studies as well as provide important data by Xwing 
toe collection of spectra obtained as a function of the 3 

crESSST* fie,d aa t * e fc ^* w " , 

hLt. shgnment methods suffer from significant draw- 

bacfa such as labor intensive preparation, instabilityat bta Ss 
ofhydrat. on> and me requirement of procedures involving either 
Wcj olyaa, or elevated temperatures that can djff ffi 

^Xo«.X°' re?POn<tenCB 8h0,1,d be oddres$e4 E-mail: khowardd 

J Swarthmore College. 
* Miami University. 

(nOpelta, & J. Nat. Stntct. Biol 1997. 4 
NifV^^^S* C~c, OL, Ed.; Marcel Detten 
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by freczmg of the sample before tra M fJm,T. ^ , 
EPR spectrometer." H^^SS* ^SfiX 

and co-woifcers reported the use of isoDotential 

We flunk the method reported here offers significant advantages 
over previous alignment methods in terms ofease^f nr^Zlr 
smbility a, high degrees «hy*J^°M&g^ 

d^H°l membnme Proteins - ^ r«a8nericaIl7Sed S« 

Prestegard and co-workers" and subsequently adapted by Void 
and co-workers' to align the biUyer normals of lipM bilaye^ so 
to they are parallel with the direction of the appied Stic 
field. The oriented system we present here is wmpbsTd o?a 
•nurture of a b.layer-forming phospholipid (J,2-*mEvl°L 

mftSS^^? P^phocholine, DHPQ iJbreBH 
Z~a d ^ ayeK mto what has been denied as d^ 

S^TS? <U,W " Bd miCeUeS > or bice "«> »at are highly 
hydrated (in th.s case 75% aqueous). To characterize tosystem 
£2 ^troscopy, we have utihzed a steroid derrX 
mfrox.de spin probe called 3^DOXYL-5a-cholestanefchoT«! 

rf ra J^'W e,on8ated P robe with its long axis 
parallel to thehp.d acyl chains and reports on the generaUrder 

"'f - ^ DMPC bilB y ere were ««iehed wim 1 0% 
choteaerol to increase the local order in the membraneSZ 
the movement of the spin probe and highlighting the eErf 
macroscopic bilayer orientation on the meS Sr*«lf 

,ml dat3 , rep0rted ^ m to™ s «rnP'« **ed wift Yb^ or t 
00% molar to DMPC). « This system was use^i beZscfce iZ 
magnetic susceptib.lity induced on the lipid bilayers by the W* 
■ons enabled it to be one of the easiest bicelle o £L 

in tte magnetic field of an X-band EPR spectre™ i' 

phosphoethanolamine-y-rpolKethylene S tyZ)20m (I K 
-ffi -K^TSS:^ % 0I ^ : Dis »™^ O. C; Saver, K. 

a4 a^^.<H« 1 *i.^v. I( |.KR.l^ J!19M , wla4M . 

PEfj/^Ete^ DMPC, ehofert^l, md 

under high vjcuum for mm ^ iSSs h rofomi ' "^vapped, and then pbced 
spin Inbd ve^Z S^l^id to'cfiHE!!? ^ and cho, S 
under high vacuum ftSIrS Th mf d&XMESTBgte* 
for the fmal solution wm added Un t<«l i. ^ "BPES buffer needed 
(he other half adZTJthc fe* ^'^1°^"^, DHPC/chotMtaneaS 
PB, Bod, flasks fcen v^^XeT^K S 0 '^ 1 ' and PEG20W >- 
until all of the dried niateriaT^^e^ed «2?S "^"""'"S and warming 
choline solution ^^^dt^r^J^i 0 ^^- DHPO 
and PEC2D00-PE and vortexedunS tht ^Jf? mam l Dg DMPC . cholesterol, 
Je solution went th,^™^^^™?'*™ hoTiogeoeouj. Finally 
Ytterbium chloride h«Xrme uSEZ. """S Kqnid nltrogerl 
were then ^^Sf^ nTJf^P% JS^ m 4ohuioa - &™P"« 
and PEG2000-PE were mrrSftZ a EP ^ spectroscopy. DMPC, DKPC 
were purchased ^fenfstt^S" 1 Awb " P *r otoriffi 



we 1 b^i/,«r ,ChemicaiSoci ^ 
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peak in both spectra. (However o^- Pf^^'Sht of the center, 

high dwSrfTSJS i 6 Ce,,e ?' * e ■""P 1 " 
from approS^^^ 

msomblc : aggregates. We have £ ftS^rSn!^ 

preparations." Stages » other membrane bicelle 

Figure 1 clearly demonstrates the effi^ 
orientation on the EPR ™^ J? u , of "^oseopic 



^ <4m. Cftcm. &c., Vol. I2 ; 3 No . l3 lm ^ 
95 X d = Ctr0n - Al a -rt^wavc frequency of 

» with the x-axis alow the N-n °.Pf ama 8? e «c moiety 

that cholcla^ aliLrJhh WU8 WOrk *** d «"onstrated 

of the liplHd t^lSS ^ 10 * e lon « « is 
reduetinn^f »u i. ^ g rapld rot »1on about this axis M The 

macroscoDic^riSl r 1B . ,s cIear| y indicative of 

(measured splitting between low field and mi^Tfil * ^Hl? 
I»ei) in the oriented spectnun in F g^lTs 1 7 r ^ ^ 

pSe S ^ b0)Mter01 Phospholipid bilayers "„ gta 

The magnetic ordering methodolocv described h«» ■ ■ 

lipid b layers in magnetically oriented biccUes m r j 
JA984371F 



*v—A„ = 5.0 G ' sswement with literature values; /f„ = 33 9 G 

".ISfe* a: Patereon - s - J - Srai *. c P. g». Jt Biocllem . lm 

& jSS*^/- K -- M, Budil, D. E, Freed, J. H. 
12^12^' a J - : Marah - D -' A* i/X(. IM » 

^Weaned. At higher c^nC^ 2KS2?" ^£2^ P*"™ 
md at a lower magnetic field (3400 Gv hm. «i~ . ? octuIod fester 
presumably due to the SsSSi „f \*H ^hhT**?' bTOatU:ni "8 occurred 
dwleatanc spin labels (whfchta Theen 0«».^ ^ 1"""* moiety of the 
goups of the lipids ntSSSSSimSSPl Tl 
deep" in the lipid bilayer shoild not ^L^!L 8p " 1 i abe,s *«• <™ buried 
(2») Since Jc degreT rfSffi ^ oadened «•> ?e same degree, 
field," the *• squarfof the 
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LABORATORY METHODS 

Gene Transfer Optimization with 
Lipospermine-Coated DNA 

FABRJCE BARTHEL,* JEAN-SERGE REMY,' JEAN-PHILIPPE LOEFFLER - 

and JEAN-PAUL BEHR' 

ABSTRACT 

.mines, wbJcb spools,, ro^e^ DNA on l^crtonlc Unld 1 ""''"i.! 6 " Wnd,n * KpWs ' 
tnmrfect mo* rt a *i celhZnck^Hol™ ^SXJTT' " ud «»»P"«c particles 

of which h.« been varied here to gfve ^S\S!2Z? IT"" ex ** rtm ™* ^ors, 80ine 

Upospennlne is performed to the ^^cU^^Zl^' " 'J™* 1 * «•*■•*■ * the 
teres, is M talo carrier DNA, i«li5U3SKSl^^ «* 1« •» 

improvements, chloramphenicol acetyl transfers / orders of ™»ffn««nde. With these 

«o«M elsDy be detected by a nonrSEaS™ fmsZtF ' ,r ° m t ™ DS,eeUo » M little as 25 ng 



INTRODUCTION 

y^jENE transfer is among the most powerful techniques 

sZr^Zf bi0l0gy ' aB0Win « enUy ' mto various re. 
search fieMs feene/protcin function and regulation), as 
well as into biotechnology (livestock and crop improve- 
ment) and health, a. a prerequisite to gene therapy^, 
l™^™ "eve been developed wUh vaSSe 

success (for review, see Keown el oL, 1990). of which the 

woporauon. and recombinant viruses remain the molt uti- 
toed. Comparatrvery, the rational design of synrhetk 
cbem,cd vectors is poorly documented ffelgner^ T 
1987; Wu and Wu 198S- R*hr - ~i kmm! „■ , *' 
« „; kmkT^i ' ! ' Benr 1989; Pmnaduwage 

fl^ 'n ' to and SUviui ' ,99 °: Wagner « «T 
lWfr.Oao and Huang. 1991; Kabanov et at.. im-Zx er 

scnoetf the synthesis and complexing properties of lirw 
polyamines toward DNA (Behr, 1^6? kaSS^S 

« J WO, Demeneu « <rf., 199]). 

w ^f 31 ' fcsuh s of a careful optimization of the 

DnTL 2f unprov « nente «■«* Bpospenmn^oated 
DNA an even more attractive straightforward alternative 
to classical transfectton techniques 0ve 



MATERIALS AND METHODS 
CVtf culture 

Cell Lines: AtT20 and 3T3 cell lines were cultured in 80- 

on. JDMEM. GIBCO. Cergy-P 0n ,oise. FranceTWmt 
mented with 10% calf serum (GIBCO), 100 iX ESt 
tomycuMGIBCOX lOOIU/nJpenkuliMGmcOXO TZ 

(,menned ' Noisy-le-Grand. France^ 0 
firam/liter glutamic (Lancaster Synthesis. McJcambf 
U0. and 2 Baiter glucose (Janssen, Noisy£cW 
f^T } *i P ^ (4 6 «™«/liter for AtT20) at 
iinence the cells were trypsinized and seeded at at»ro«i 

NaOH-buffered DMEM pH 7.4. After rJh^ca.&S. 
ad. cells were resuspended in DMEM containing a hirf, 

S2?°^Jf ' (3 ° ^ ^-"rationUnd Sf 
Wlth 50rt/ml ««»t<«"'cin (Sigma), 5 x 10-'X 

(GIBCO). Cells were plated ai a density of 5 x 10* cells/ 



CNRS ' FicuW *» n^nmde, F^67401 Straibourg, France. 
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tot i on poJjwmithiwHsoated dishes (tf 3.5 and grown 
at 37°Cin a humidified atmosphere (5% OQjK SoT 
dure results in an almost pure culture (>93%) WdSiK" 

enotose nnmunostaiiung after 3 days m culture. 

Plasmids and transfecting agent 

The bacterial chloramphenicol acetyl transferase (CAlY 
reporter gene was used throughout ihis StudTrtee? 
zyme. whJch reflects transcriptional activity of riven J£ 
meter, is easily detectable by a sensitive lay aS tte re 
suit* can be quantified. 

Plasmids were propagated and purified by standard 
^qu«(Maniatiser a /.. 1982). In'this sZy^^S 

by wal or heterologous promoter sequences: pSV-CAT 

vim, CMV-CAT. cytomegalovirus; 4xTRE-tk/CAT four 
collagenase gene TPA-responsfve elements (TCActS 

ZV* 5 *"* hcrpeS virus thv^dinek^tl 
gene minimal promoter. ' - 1 

J^X^.™** J) w « vnthesized ac- 
cording to fiehr et al. (1989); this compound is also com 
meroaJly available from Promega USA rr~n.^ 
registered^ of IBP^racwTani ^ > 

Transfection procedures (see also Discussion section CATEUSA 
for a more general protocol) 



BARl'HELETAL. 

After -10 rain, the two solutions were nrixed and vor 
S of ShZ 0ther '? min ' 900 ' J °' cultuTemecZ 
cells TnSateT ° n medjUln Wa * add «l to the 

Enzymatic CA T assay 

SfcfliaS^ /^r™ SUSpCDded * "» of 200 m/W 
ins-HQ pH 7.4. After several freeae/thaw cvcle. fJ-T 
, ««« wa, heated (65-Q for 10 m^ 

«ri£t «Wamin, ''^^^amphemcol (0.05 -0 V 
P« sample; sp. act.. 47 mCVmmole). After 5 min a 37»2 
^.on w« imtiated by adding 40 * of 
coenzyme A. The mixture was kent at 37-r fJViT J 
extracted with 0.5 ml of S^LSil^ 

Phenicol converted to a«%atedtrl^ m ' Ch,0rani - 



4 j^fa^? 0, T / -' TW ° mkT °e»™ <* Plasmid and 

concentration was depressed by a freea/tnavTcvcif 
filtration) and vortexed After lin"";! ^ 

time and cells were rph.mJT7„ . or a variable 
Wc re, "rned to normal aulture medium. 

a 2^lfr ,0C 1 : ^ of pJasmid and 4*1 of 
a 2 nw Wecuun solution (in ethanol) weToilut£ 




NH 3 + 

IggS*** of the l*ospermine used 




Immunological quantification of CAT was nerform^i 
with a commercial El ISA ro perTormed 

fuoatim. mi i / ™ buffcr - After centri- 

rugation. 80 pi (more or less if outside the camW™ 

KTJKjr SAT 

aati-CAT-DlG liZJ^n * drcd microhters of 
1 y 1 " W /«g/ml) was added into each wdt .w» 
Ptote was incubated for I br at 37°r ^. 1 ~ . ~ ,he 
was discarded and the wriu/ JL ^ ""M^T-DIO 
scribed above Then 2oT . J w « hed "gain as de- 

RESULTS 

•jpopolyamines condense olasmid t>ma 
a otionie layer fonowu^sSTmSi^" 1 *^ 
multimotecular Dankl«3,^ ^f 8 ' ^ resulting 

•bW Parameter, like «. SJSi ^ 
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SUEZ 2 PbOSpbm »™t»ti°n 
1989), but also on more diffuse environmental conditions 
paction step or the cauonic panick/ceO-surface i„ terac . 

Gaiera/ transection conditions 
Most transfection experiments were performed „» 

52E 7* P V CT) - ™« -Fernet 
IL^L "P^on in most cells and thus allow rapid 
and convenient screening of transfection conditions The 
general raearoni of the conclusions reached by optimizing 
compacuon and transfection conditions on .he* £3 
cells combinations was checked with other reporteTcon 
"ructs, where the CAT gen, is under ^SoTof cT 
SUWtiye viral promoter sequences (SV40, RSV, CMV- see 
Materials and Methods), as well a, with other cells fHepS 
hepatoses LM9 fibroblasts) (data no, *o£i!££ 
"« to-, the mean transfection efficiencies and sZard 

tt *™ " Ae fi8Ures ^ I—* the resuh of a, 
three experiments of which a, least half are truly fode- 

Although , we focus here on a global measure of transient 
expression in ceD lines requiring in principle no STd Z 
aon. transfection efficiency nuj dep^n^yt, ^li 
f°T n <a " d m * e «* ^ace-medium com^L* ac 
«* «. <* «P««J to have surfaceTropS- 
lies different from resting cells, and some stages of the cell 
cycle are probably more "competent" foTgew TtrTf 
.others (Hanahan, 19*5). taLd. JSS^SS 
menu with rapidly growing L929 fibroblaTshZ^Z 

«ce 24 hr post-platmg; in addition, the ceOs were rinZ 
pnor to tratufection to avoid any JnpjSbTTm ^ 
«ce with serum or cell-released compounds. 
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DOQS/DNA charge ratio 
FIG. 2. Variation of transfection efficiencv with th. 
mean charge of the DNA-Upospemiine 3e*£ c^! 
wcretransfected with2«of r^^^^ioS 

ior 3T3 ecus (see Materials and Methods fh* a#*ma 
by BM^i^rS mC 1 U ^ don > the ™««um was replaced 



SSTh^ mCTeaSeS Sudde "* ^ ne-trality. 

ch^e; when th, ^ ifesC&KS 

Z oh » TI e "' ° f the an,0UW ° r Kpopolyanune, al- 
though a slight decrease is observed at the higWraiios. 

1 may * attributed «° the onset of cytotox- 

icity at a concentation which varies for each cell type. 



Ratio of lipid to ptasmid 

Various quantities of Transfectam were .mm... 
amount of DNA to assess thelrXS TS^SZ 
mean electric charge on transfectfon The rL^ 
Pi tted |„ Fig. 2 as the CAT acth^^u^ o, 
canonic charges calculi onZZ^Z^Z o 
DNA comams 3.1 nanomoles phcsrWILjonk «h2L« 
(assuming a mean molecular wefebt of 325 fatTZ.S? 

contato. 6 ^ammc^umca^^argc? at aeutnlj*; 
Cdl line, and primary o^^.the tatnTt^&K^ 



Dose dependency 
To avoid misinterpretotion arising from a variable net 

SZiJT ^ ^ dWf «««P«d«cy was not 
cnecjced by adding increasing amounts of DMA to a given 

T™?' 0 ' "P^lyamine, but rather by plotting tnuufec- 
uon efficiency against the amount of DNA/Transfectam 
complex, at a charge ratio where it is actively takes op 
ngure 3 shows a transfection threshold around 1 H of 
added DNA. Interestingly, this phenomenon disapnean in 
W of a more classic dose-response figure JKE3£ 

^ carrier ^«mid DNA (pBM^t^^S 



exogenous eazym^ic . 
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•4000-1 POCAT 
per wen 



1000- 




HARTHELETAL. 




m 



MO<X*(TRE/lK-CAT 5 



Sdna- W^ t , r8,Mf f Cti0D lhc amount 

eessTT* NaQ t^w^™ 31 6 * "tionicchar™ 
m «ju -ST. t « , «f«KUon protocol was used to transfer 

^ftclarn solution was added (recuses) After ft hf 
each coition. Means ± SE St^v„ f„l *g weU for 



'» ae ^ 
Time or trenefeciion (hours) 

having a four-fold <A?T^^ ^! feCtM <=°»>P«e«s 
(3 T3 cells) charge "J™^ «*> • *-'okI 

with the 2* DM™^™ complexes were obtained 

medium was^ngTd i ft! S^SS^ST ^ «* 
<« - 3). MeanM^^y^ *r «*« type 



Incubation time * 

^U^VL^T'"*?? depends °" ** ****** 
^^oTt^^^^ ™ 
menied culture medium m^™^* scmn ™PP*- 
Plateau and posSSy SrSs ft^ ^ 8 
effect mav refWt ™ . ^ f0T !on * er times. This latter 

transfer time va^eTwi h ^ ^ ^ ° pthaal 

»> (PtW cerebrum, ^SST ' 

^•£■££5 with the cells, 

l^^^^^m^tt shown 
few minutes (dau 



Uve to th^nf th,T/ ^ UeS "* p,otted m ^- 5 rek- 
«how n o^tS c ?o , fT ,n ^ (3x ,0 ^«« , 

« ^ of est- 

lipids, or even asb^E ' a DEA& f extran - 
cell culture mediuT^T^ e 8H5eTalJy Performed in a 

medium is seruV^^t^T W "* * * 
Section was oSS^J^?T mlne ' medi8ted 
fied Eagle m*hmm$B^X? " a-*"** modi- 
*e tried to imp££ sSSLJf"^ *" te fl reference. 

«ep (PJg. 6). Water and ^^^ 1 CCDd «»>- 
strength Ox DMEM) mve^mn!T° ^ m fcDic 



C39 

m 

CO 



o 

O 



04/28/2683 13:22 970 



b80104 



OPPEDAHL LARSON LLP 



PAGE 19/22 



OPTIMIZED GENE TRANSFER 




ft0.10.tfl 



<t1, 12,13) 



ni.ifl.oj 



SB is given F<ff ^ «>»dWon, the mean * 



inddently frozen and left a smnll n~^,„. 
(data not shown) P deCreased ^ain 
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"e .rLfS^J 5 r 1 ^" fo ^tion medium cm 

DMEM: UNA md^j£?..i were of 10 min): 

2 x DMEM: fresh^^Ss >fS M 0nl0 «d£ 
and Transfectam ^re M Was used - DMA 

dJum. SofutiSTw^T^. ^* d , » 250 ,d of this me- 
added 2xDVTPm!T *» >d of distilled water was 

2x DMEM H^^nM* y ?If M,on : * was used as 
added^ ^?^^^^^ were each 

TrSf^^oTof^n^ 5M ° fW ^ N ^ 
«| of 150 £n «s^ fc ^ were «* ^ed to 50 



Most cells in cuitui* 
and the ef/idency 
been shown to be 
menu where DMA ^ 
in 10% serum-$uf*pj< 

- is jcfikaency as 

^ lmcj/aence on 



serum for optimal growth 
frinsfection methods has 
.„.. serum. Prelimiiiarjrjexperi- 



face binding, and to avoid ntoniapt* a tlim+*fi 
factor -mduced plasmkJ transcription, the foT 
mcnta went compared: IMM>TrMifecl»m?q 
presence or absence of 104% fetal *aB^ : 

^i^^@^^^Pa#«ieii^ 

— t=r?sOTE»*»affli»aKut«*~ >%fSES 



>#n?wA. 
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DISCUSSION y 

^^ot*^^ t ^*°»#*P* mediated, 
capsulation stert ^ UUque and "Ww «o en- 

attracted ^3rLSr J"""" 1 ** P***" 
and evenly ^K^^^T'^ 
(Griffin « „/., 1975; tiywoc* ifS^S* 

crossing, and foreign mik ex„ r J,u' membrane 
for most othcr ^ T remain obscure as 

n«hc»d 1 sst^S^° n m ^ bn ! , ' ues - H^er, this 
seneral with JS^^L^^ tna ^^ 
specific interacZ., and rflow ^ by a D °°- 

biodegradable UMd w*™ 1~ ™ * d ° e toa Potentially 
npid vector pos^essmg two peptide bonds 



BA * T HELETAL. 

nonspecific I rric interaction (sap « 

^ demonstrated: Bud^TTs^ P ° S ° raeS h » 



catiomc plasmids" 

J^ny transrection techniques rest with «,* i™ 
polyanionfc DNA either with! • ,he infraction of 
dextran. Polybrene „^vZ 011,0 ««AE- 

wnic partjcTJ,^^ ^" fa * of an inor- 
- inorganic sal, £? , ^ ^redpiution of 

PoJyinnic interaction leadTto T n J,^?" to case, the 
«*»» into particles oTtriabk £^17^ 
!*■*« cells, in contrS . c thl^tl k u ^"l^ thc 
J n4aoed by PotvarninetTSnwt^r ** ronden s«iori 
field. 1990), wt^r^™*^ iMXOtl and Bk *"»- 
<*■*. unpubS) TLTEL? J" 0 " 8 * Section 
mon features between ^SlZZZ?"* su « ests *™e conv 

*ai aU these n*^j£%^^ f' Wcxpecub * 
DNA and «o^L jffi^^ ,Wb » 
-^cnudeic add aj^ * ^ 

Spermine (Wilson and tOnnJ^T^l' SW3 ^ 

Partides around chaS mEIS*. mo ■ rt **w«i* 

lipopoJvamine is ^SZS^ ^ 41 ^excess of 

interaction with tht eel] m^hrTnT/^ aajgeasthat 
Pl»ce through mteracUcT^,^ f ,meTOai ^^ take 
with antonj LET .l tb ^ cattenic nu ^P>dic colt 

dJffusioD in tevZZZf?? 0 ***' aad dnt 

^attttaste««S55aa 

"""W^Wi coold take piace (Havu 

MHkaite i^' . . . 



For most cationic methods theDVA^ > 
'evel has been studied by ad^vaS^ Se/,rBnsfeCtion 
«o a fixed quantity of ^0^1^™?°™* ° f DNA 
the absolute requirement C pSJvJv^^° aCCOUnt 

^ h m <y**>*«*i set-up shS KtiKS 1 ^ 

*ponse where the ^m^.^ . * ^ a oeil-s?iaped re- 
amount ' mataSe 

< Iff* Gao and nilSf^^ 
avoid such interference, w have\S£, V*' 1991J " To 
dose-response with reJecH j?h7»?^ * Section 
f«ed charge ratio, £^ "»*»**. « • 
range of DNA fBehre/S ^ ^ -nicrograH, 

non is found fFig. 3 ) ******* pta^ 

a saturation iLS S"!^ ««- ' «and 
««rnay explain such a Thj£o7 ^ ^ hypoth - 

One possibility would be that the sflent t« i > 
was due to a kind of nucleic add 12"^ rCg,0,, 

between the cell exterior and the^Se« r^f ^ 
nuclease pool). Thus, we reneMed^ £ ( InsUnce 8 

AJ poJyanionic 
J^^ZDNA excess caHon ic 

. ]ii lipospennlftc 



wnaflcaHonlc particle 
~ *£SStt ^ ° f Pbsrajd DNA compaction by 
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Impactions and cautionary notes about 
Physiological studies with gene transfer 

is narrow, cautipt should hctttei^J^I ^ DNA ""^ 
fes osiiu mon^Z T , ™ m g e egression stud- 
parX^^*™ ^ ansfectim techniques. This is of 

porter «ne mv^n ^T. of • high copy number of re- 
conditions arc unia* to Kfka 



/ 
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°x* * "L, 19% Loeffier and Behr 1993) »n ^ 
8««1 statements to be added^the* E^™ 8 

more efficient than ' _ J °° mpared) 

cytotoxicity and taterfMn^lf ^ dla,ed mahod *i 

tuts * : " » SKSctesr j 
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